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ABSTRACT OF THE DISCLOSURE 

A compound of the formula 

no NH 

112R 

wherein R is dimethoxy phenyl, trimethoxyphenyl, or di 
methoxy-monohydroxyphenyl, and a pharmaceutically 
acceptable acid addition salt of said compound. 

This invention relates to new derivatives of l-benzyl 
6,7 - dihydroxy - 1,2,3,4-tetrahydro-isoquinoline and the 
process for preparing the same. 
The derivatives are the compounds represented by the 

formula: 

NH 

HO 

HO 

wherein R represents dimethoxyphenyl, trimethoxyphenyl 
or dimethoxy-monohydroxy-phenyl groups and the acid 
addition salts thereof. 
We have found that the above new methoxy substituted 

derivatives of 1-benzyl-6,7-dihydroxy-1,2,3,4-tetrahydro 
isoquinoline are useful as bronchodilators or cardiotonic 
agents. 
For example, 1-(3,4,5-trimethoxybenzyl)-6,7-dihy 

droxy - 1,2,3,4 - tetrahydro-isoquinoline hydrochloride 
showed an excellent preventive and depressive effect for 
paroxysms caused by asthma as compared with isopro 
terenol sulfate [chemical name: 1-(3,4-dihydroxyphenyl) 
2~isopropylamino-ethanol sulfate] which has been known 
as the most effective bronchodilator hitherto. Speci?cally, 
the compound showed the preventive effects of about 4, 5 
and 10 times stronger, respectively, than isoproterenol 
sulfate. Each guinea pig inhaled 5% histamine spray or 
5% acetylcholine spray after administration of the com 
pounds being tested. The compounds were given orally, by 
subcutaneous injection, or by inhalation. The paroxysm of 
an adult man su?iering from asthma was immediately de 
pressed within one minute after inhalation of an aerosol 
solution containing 0.6% of the compound and the depres 
sive effect was maintained for 3 hours. Duration of the 
depressive effect of the compound was more than twice 
that of isoproterenol sulfate. 

1 - (3,4-dimethoxybenzyl)-6,7-dihydroxy-1,2,3,4~tetra 
hydroisoquinoline hydrochloride and 1-(3,5-dimethoxy~ 
benzyl) d6,7-dihydroxy-1,2,3,4-tetrahydro-isoquinoline hy 
drochloride also have similar bronchodilator activity of 
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2 
like duration, although their eifectiveness is a little weaker 
than isoproterenol sulfate. 
The cardiotonic actions of the compounds of this inven 

tion are also characterized by their long duration. For 
example, 1-.( 3,4-5-trimethoxybenzyl ) -6,7-dihydroxy- l ,2,3 , 
4-tetrahydro-isoquinoline hydrochloride and 1-(3,5-di 
methoxybenzyl) - 6,7 - dihydroxy-1,2,3,4-tetrahydro-iso 
quinoline hydrochloride showed cardiotonic activities of 
more than ?ve times the duration of isoproterenol sulfate 
in pharmacological tests using dogs, although their effec 
tiveness is weaker. 

Auriculoventricular block and cardiac arrest of adult 
men encountered in cardiosurgery was successfully treated 
within several seconds by injecting intravenously 0.2-0.5 
ml. of a solution containing 1 mg./ml. of 1-(3,4,5-tri 
methoxybenzyl) - 6,7 - dihydroxy-l,2,3,4-tetrahydro-iso 
quinoline hydrochloride accompanied by cardiac massage. 
1 - (2,3,4-trimeth0xybenzyl)-6,7-dihydroxy-l,2,3,4-tetra 
hydro-isoquinoline hydrochloride has also cardiotonic 
action, however, its bronchodilator action is exceptionally 
weak as compared to the above mentioned compounds. 

Furthermore, the compounds of this invention have re 
markably low toxicity. Namely, LD50 of the compounds 
in mice, when the compounds were administered by sub 
cutaneous injection, was calculated as more than 1,600 
mg./kg., while LD50 of isoproterenol sulfate was calcu~ 
lated at about 500 mg./kg. in the same test. 
The process for preparing the above stated tetrahydro 

isoquinoline compounds may be illustrated by the follow 
ing equations: 

CH2 

NH: 0 

no 

HO 
--——> 

HO 

HO NH 

éHz-Rr 
. (A) 

HO q HO q 
HO \/NH —) no NH 

Y (|)H2—R2 OHz-R; (B) 
wherein R1 represents dimethoxyphenyl or trimethoxy~ 
phenyl, R2 represents trimethoxyphenyl, R3 represents di 
methoxy-monohydroxyphenyl and Z represents alkyl radi 
cal or alkali metal. 
The condensation reaction (A) may be carried out by 

admixing 3,4-dihydroxy-phenethylamine, preferably in the 
form of its acid addition salt, and alkyl ester or alkali 
metal salt of the above stated phenylglycidic acid at an 
acid pH, preferably at a temperature of about 20° to 
80° C. The reaction pH may be adjusted with a conven 
tional acid such as hydrochloric acid, acetic acid, etc. It is 
preferable to react both reactants in an equimolar ratio by 
employing water, a water miscible organic solvent such 
as methanol, ethanol, propanol or a mixture thereof as 
the reaction solvent. 

In the above acidic reaction, the glycidic acid com 
pound turns into the corresponding aldehyde compound: 

wherein R1 has the same meaning as stated above, and 
the aldehyde compound reacts with 3,4-dihydroxy-phen 
ethylamine. Therefore, the above condensation reaction 
can be also carried out by employing the aldehyde com 
pound itself instead of the glycidic acid compound. 
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Thus, 1-(34-dimethoxybenzyl)-6,7-dihydroxy - 1,2,3,4 
tetrahydro-isoquinoline, 1 - (3,5 - dimethoxybenzyl)-6,7 
dihydroxy - 1,2,3,4 - tetrahydro-isoquinoline, 1-(2,3,4-tri 
methoxybenzyl) - 6,7 — dihydroxy - 1,2,3,4-tetrahydro-iso 

quinoline and 1 - (3,4,5-trimethoxybenzyl)-6,7-dihydroxy 
1,2,3,4~tetrahydro-isoquinoline, etc., can be prepared. 

1 - (dimethoxy - mono - hydroxy - benzyl)-6,7-dihy 

droxy~l,2,3,4-tetrahydro-isoquinoline can be prepared by 
partially hydrolysing l-trirnethoxybenzyl-6,7-dihydroxy 
1,2,3,4-tetrahydro~isoquinoline with mineral acid under 
moderate conditions. When hydrochloric acid is chosen 
as the hydrolysing agent, the partial hydrolysis is prefer 
ably carried out by heating at a temperature between 
about 90° and 120° C. for several hours under normal 
atmospheric pressure. If concentrated hydrobromic acid is 
chosen as the hydrolysing agent, the partial hydrolysis 
should be carried out at a temperature lower than 100° 
C. When sulfuric acid is chosen for this purpose, it is 
preferable to carry out the hydrolysis at 30°-40° C. The 
more extreme conditions results in the hydrolysis of all 
methoxy radicals. 

EXAMPLE 1 

4.7 g. of sodium 3-(3,4,5-trimethoxyphenyl)-glycidate 
and 2.8 g. of 3,4-dihydroxyphenethylamine hydrochloride 
were dissolved in 250 ml. of water. 7 ml. of 10% hydro 
chloric acid and 7 ml. of acetic acid were added to the 
solution and the solution was allowed to stand at 37° C. 
for 120 hours. After ?ltering off the resultant precipitate, 
the ?ltrate was decolored with activated carbon and was 
evaporated to remove water. The resultant crystals were 
separated and recrystallized twice from ethanol, whereby 
0.25 g. of 1-(3,4,5-trirnethoxybenzyl) - 6,7 - dihydroxy 
1,2,3,4-tetrahydro-isoquinoline hydrochloride decompos 
ing at 224.5—226° C. was obtained. 

Analysis.——~Calculated for C19H24O5NCl: C, 59.76%; 
H, 6.34%; N, 3.67%; Cl, 9.28%. Found: C, 59.72%; 
H, 6.33%; N, 3.96%; Cl, 9.20%. 

EXAMPLE 2 

A solution of 5.7 g. of sodium 3-(3,5-dimeth0xyphen 
yl)-glycidate in 270 ml. of water was added to a solution 
of 4 g. of 3,4-dihydroxyphenethylamine hydrochloride in 
60 ml. of water. The mixture was adjusted to pH 2.6—2.8 
by adding 2.3 ml. of 10% hydrochloric acid and 2.3 
ml. of acetic acid, stirred for 96 hours at room tempera 
ture and concentrated under reduced pressure. The re 
sultant crystals were collected by ?ltration whereby 2.5 
g. of 1 - (3,5-dimethoxybenzyl)-6,7-dihydroxy-1,2,3,4-tet 
rahydro-isoquinoline hydrochloride Was obtained. The 
crystal was recrystallized from methanol-ether to give 
colorless prisms decomposing at 247.5—249° C. 

Analysis.—Calculated for C18H22NO4Cl: C, 61.55%; 
H, 6.31%; N, 3.99%; Cl, 10.09%. Found: C, 61.34%; 
H, 6.36%; N, 3.89%; Cl, 10.10%. 

EXAMPLE 3 

4.3 g. of sodium 3-(3,4-dimethoxyphenyl)-glycidate and 
2.8 g. of 3,4 - dihydroxy-phenethylamine hydrochloride 
were treated as described in Example 1, whereby 0.30 g. 
of 1 - (3,4-dimethoxybenzyl)-6,7-dihydroxy-1,2,3,4-tetra 
hydro-isoquinoline hydrochloride was obtained. M.P. 
275° C. (decom-p.). 

Analysis.—Calculated for C13H22NO4Cl: C, 61.55%; 
H, 6.31%; N, 3.99%; Cl, 10.09%. Found: C, 60.91%; 
H, 6.15%; N, 4.06%; Cl, 10.22%. 

EXAMPLE 4 

A solution of 10.6 g. of sodium 3-(2,3,4-trimethoxy— 
phenyl)-glycidate in 90 ml. of water was added to a 
solution of 6.3 g. of 3,4-dihydroxyphenethylamine hy 
drochloride in 400 ml. of water. The mixture was stirred 
at 30°—32° C. for 46 hours after adjusting pH to 3.8—4.0 
with hydrochloric acid and acetic acid and was stirred 
for additional 24 hours after adjusting pH to 3.0-3.4 
with the same acids. The precipitated resinous substance 
was ?ltered off and the ?ltrate was evaporated to remove 
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water under reduced pressure. The residue was extracted 
with ethanol and ether was added to the ethanol solu 
tion. By rubbing the solution, 3.7 g. of 1-(2,3,4-trime 
thoxybenzyl) - 6,7 - dihydroxy-1,2,3,4-tetrahydro-isoquin 
oline hydrochloride was crystallized out. Colorless prisms 
of the compound decomposing at 199.5—201° C. were 
obtained after recrystallization from methanol-acetone 
ether. 

Analysis.—Calcu1ated for C19H24O5NCl: C, 59.76%; 
H, 6.34%; N, 3.67%; Cl, 9.28%. Found: C, 59.76%; 
H, 6.06%; N, 3.73%; Cl, 9.19%. 

EXAMPLE 5 

2.25 g. of 3,4-dihydroxyphenethylamine hydrochloride 
and 2.5 g. of 3,4,5-trimethoxyphenyl-acetoaldehyde were 
dissolved in a mixture of 15 ml. of methanol and 50 ml. 
of water. The solution was adjusted to pH 2.0—2.2 with 
hydrochloric acid and stirred at 25~30° C. for 21 hours. 
Then, the reaction mixture was evaporated to remove 
methanol, extracted with ether to remove water-insoluble 
substances, and evaporated to remove water. Thus, 2.7 g. 
of 1 - (3,4,5 - trimethoxybenzyl)-6,7-dihydroxy-1,2,3,4 
tetrahydro-isoquinoline hydrochloride was obtained as 
crystals. M.P. 224.5—226° C. (decomp.) after recrystalli 
zation. 

AnaIysis.—-Calculated for C19H24O5NCl: C, 59.76%; 
H, 6.34%; N, 3.67%; Cl, 9.28%. Found: C, 59.74%; 
H, 6.11%; N, 3.50%; Cl, 9.09%. 

EXAMPLE 6 

One g. of 1 - (3,4,5-trimethoxybenzyl)-6,7-dihydroxy 
l,2,3,4-tetrahydro-isoquinoline hydrochloride was added 
to 35 ml. of concentrated hydrochloride acid and the 
mixture was re?uxed for 4 hours. After cooling, the re 
sultant crystals were collected by ?ltration, whereby 0.8 
g. of 1 - (3,5-dimethoxy-4-hydroxy-benzyl)-6,7-dihydroxy 
1,2,3,4~tetrahydro-isoquinoline hydrochloride melting at 
245—247° C. (decomp.) was obtained. After recrystalli 
zation of the crystals from diluted hydrochloric acid, 
colorless powder melting at 248.5~249° C. decom-p.) 
was obtained. 

Analysis.——Calculated for C18H22NO5Cl: C, 58.77%; 
H, 6.03%; Cl, 9.64%. Found: C, 58.97%; H, 5.69%; 
Cl, 9.61%. 
We claim: 
1. A compound represented ‘by the formula: 

HO 

HO— NH 

CHz-R 

wherein R represents a group taken from the class con 
sisting of dimethoxyphenyl, trimethoxyphenyl of di 
methoxy-monohydroxy-phenyl groups or a pharmaceu 
tically accepted acid addition salt thereof. 

2. A compound according to claim 1 having the formu 
la 1-(3,4-dimethoxy benzyl- 6,7-dihydroxy-1,2,3,4-tetra 
hydroisoquinoline hydrohalide. 

3. A compound according to claim 1 having the formu 
la 1-(3,S-dimethoxybenzyl-6,7-dihydroxy - 1,2,3,4-tetrahy 
droisoquinoline hydrohalide. 

4. A compound according to claim 1 having the formu 
la l-(3,4,5-trimethoxy-benzyl)6,7-dihydroxy-1,2,3,4-tetra 
hydroisoquinoline hydrohalide. 

5. A compound according to claim 1 having the formu 
la 1 - (3,5 - dimethoxy-4-hydroxy-benzyl)-6,7-dihydroxy 
1,2,3,4-tetrahydro-isoquinoline hydrohalide. 

6. A compound according to claim 1 having the formu 
la 1 - (2,34 - trimethoxy-benzyl)-6,7-dihydroxy-1,2,3,4 
tetrahydroisoquinoline hydrohalide. 

7. A compound according to claim 1 wherein said R 
is trimethoxy-phenyl. 

8. A compound according to claim 1 wherein said R 
is dimethoxyphenyl. 



9. A compound according to claim 1 of the formula 

HO 

HO 

wherein R1 is hydrogen, hydroxy or methoxy. 
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